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One of the most difficult responsibilities of local elected
officials is the approval of a thoroughfare plan for an urban
area. A thoroughfare plan is a comprehensive, long-range
(ten- to twenty-year) plan for highway improvements, and
thus has enduring and far-reaching policy implications. When
considering a thoroughfare plan, elected officials are often
concerned because they cannot look at a proposed thorough-
fare, represented by a line on a map, and assess the magnitude
of environmental and social consequences of the route. As a
result, some crucial facilities might be left off the thorough-
fare plan completely, rather than risk these unknown conse-
quences.
The decision of whether to include a proposed road on a
thoroughfare plan will always be difficult. However, technol-
ogy is available that can help decision makers determine that
a line on a map is indeed the most appropriate location for a
thoroughfare. In recent years, transportation professionals
and elected officials have begun to use geographic informa-
tion systems (GIS) to visualize the environmental and social
impacts of a corridor and to enhance their ability to choose
the best route.
Thoroughfare Planning
Comprehensive transportation planning for urban areas
became mandatory with the Federal Aid Highway Act of
1962. This act requires that urban areas have in place a
continuing, cooperative, and comprehensive planning proc-
ess (the 3-C process) among jurisdictions. Areas which do
not have the 3-C process in place are not eligible for federal
highway aid. A comprehensive plan to serve present and
anticipated transportation needs is also required by North
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Carolina law (N.C. General Statutes §136-66.2).
The 3-C process and state regulations call for an approved
thoroughfare plan that encompasses all of the local j urisdic-
tions within an urban area. Census information is used to
determine the jurisdictions that make up an urban area for
thoroughfare planning purposes. For example, 1980 census
data was used to define Durham-Chapel Hill-Carrboro as an
urban area for the first time.
The North Carolina Department of Transportation de-
fines thoroughfare planning in the following manner:
Thoroughfare planning is a process public officials use to
assure the development of the most appropriate street sys-
tem that will meet existing and projected travel desires
within the urban area. 1
The word appropriate in the above definition refers not
only to types of facilities-such as a two-lane road with bike
lanes, or a divided highway-but also to the location of these
facilities. Factors such as current travel patterns and safety
considerations are used to determine the need for new trans-
portation corridors.
A thoroughfare plan is used to reserve land for future
projects. The plan helps guide future land use because it is a
public document that citizens and developers use to choose
locations for homes and businesses. The thoroughfare plan
also serves as a guide to local elected officials, who have the
authority to make requirements of developers in critical
transportation corridors. For example, the plan is often used
to indicate where developers should dedicate or reserve the
right-of-way for a future road. This practice reduces public
expenditures, and can result in less disruption of established
neighborhoods, less degradation ofthe natural environment,
and more control of the urban land use pattern.
If an urban area does not have a thoroughfare plan, new
roads are ineligible for federal money, which may make the
funding of new roads impossible. Without this funding,
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"In order tofind the route with the maximum social benefit, Ian
McHarg considered not only benefits and costs that could be
measured in dollars, but also benefits and costs associated with
social values, such as historic, recreational, and scenic values. "
communities will have to live with the consequences of no
new roads, such as intolerable traffic congestion, decline in
the quality of life, economic losses, and negative effects on
the environment.
A thoroughfare plan is not a static document. Ifacommu-
nity becomes less dependent on cars over the next ten to
twenty years, and the proposed roads are not needed, im-
plementation of the plan can be deferred or suspended. If a
community is opposed to new roads, however, the wisest
approach is to approve a thoroughfare plan to assure federal
support, to protect rights-of-way, and to guide develop-
ment, and then to work at changing the dependency on cars
to make the plan unnecessary.
In some communities, elected officials worry that the
political repercussions of having no new roads are fewer
than the approval of a new corridor that might destroy the
integrity of natural areas and disrupt the lives of affected
citizens. This has been the case in the Durham-Chapel Hill-
Carrboro urban
area, where the thor-
oughfare plan is in
the adoption stage.
Many facilities have
been dropped from
the original pro-
posal, and there is a
chance that a plan will not be adopted because some elected
officials feel uncomfortable about approving future corri-
dors without more information on the potential environ-
mental effects of these roads.
At a work session held to review the proposed Durham-
Chapel Hill-Carrboro thoroughfare plan, an elected official
asked a North Carolina Department ofTransportation staff
person if it were possible to do an Environmental Impact
Statement (EIS) on a potential corridor before the thor-
oughfare plan was approved. Currently, an EIS is done as
part of the project planning process-not the long-range
planning process-and then only if the Environmental Re-
view warrants it. While many environmental and social fac-
tors areweighed in the current long-range planning process,
neither an Environmental Review nor an EIS is done at this
stage. An EIS is extremely time consuming and costly. It
would be ideal to prepare an EIS for every potential corri-
dor, but the costs are prohibitive.
While the preparation ofan EIS is not a prudent use oftax
dollars at the thoroughfare planning stage, the previously
mentioned elected official expressed a legitimate concern. It
would be easier for elected officials to accept and approve a
thoroughfare plan if they were more certain that each pro-
posed corridor avoids environmentally sensitive areas. The
elected official was really asking for vital environmental
information that could be used to compare alternatives and
determine the best place to draw a line on the map. Cur-
rently, environmental information is included in the EIS,
which is done only after a project is funded.
Ian McHarg's Approach
A different approach to corridor selection could have
provided the information sought by the elected official. In
the late 1960s Ian McHarg developed the overlay technique,
which allows numerous social and environmental factors to
be considered when determining the location for a facility.
McHarg used the overlay technique for many suitability
studies, including an evaluation of a proposed site for an
interstate highway in New Jersey. As justification for use of
his methodology, McHarg asserts:
The highway is no longer considered only in terms ofauto-
motive movement within its right-of-way, but in context of
the physical, biological and social processes within its area
of influence. The best route is the one that provides the
maximum social benefit at the least social cost.2
Conventionally, transportation planners and engineers
only consider the physical factors that go into road construc-
tion, such as slope,
soil type, and water
bodies, because that
information is read-
ily available and can
be assigned dollar
values. In order to
find the route with
the maximum social benefit, McHarg considered not only
benefits and costs that could be measured in dollars, but also
benefits and costs associated with social values, such as
historic, recreational, and scenic values.
McHarg used his overlay technique on numerous develop-
ment proposals. Most famous are his plan for controlled
growth northwest of Baltimore, the so-called "Plan for the
Valleys," and his ecological plumbing plan for the Wood-
lands, a new town on the Texas coastal plain. McHarg first
used the overlay technique for portions of Interstate 95
between the Delaware River and the Raritan River in New
Jersey, and on the Richmond Parkway in New York. Before
McHarg began his study, the Richmond Parkway was sched-
uled to transect a greenbelt. In an article describing his
process, McHarg emphasizes:
The highway is considered a major public investment that
will transform land uses and values and that will affect the
economy, the way of life, health and visual experience of
the entire population within its sphere of influence.3
The physiographic factors he used were slope, bedrock ge-
ology, soil foundation conditions, and susceptibility to ero-
sion. These factors were directly related to the cost of con-
struction. The social values he used were historic impacts,
water impacts, forest impacts, wildlife impacts, scenic im-
pacts, recreation impacts, residential values, institutional
values, and land values.
For each of these factors, McHarg made a transparent
map. The transparent maps were then used to make two
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summary maps, one for physiographic factors and the other
for social values. When the two summary maps were overlaid,
the lightest tone indicated the best location-that is, the least
social cost corridor. McHarg then overlaid existing buildings
on the lightest areas and recommended two routes that
would avoid the buildings while staying within the corridor.
As a result, the proposal to sever the greenbelt was rejected,
and McHarg's proposal was adopted.
Although McHarg's method for locating a highway is
superior to other methods (such as cost-benefit analysis),
there are sound reasons why transportation planners have
not adopted the overlay technique. In the method used by
McHarg, overlays are produced manually, which is very time
consuming. It is difficult to get the overlays to match up
accurately. Once produced, the overlays cannot be easily
changed and manipulated to answer "what if' questions.
Also, transportation planners do not have the expertise or
manpower to maintain all the information required to create
the overlays. With the technology now available in the form
of geographic information systems (GIS), however, trans-
portation planners are beginning to use McHarg's twenty-
year-old method to determine the most appropriate location
for future thoroughfares.
N.C. Agencies Initiate a Pilot Project Using GIS
North Carolina has embarked on a $9 billion highway
building program to be completed over the next thirteen to
eighteen years. This represents an increase of 300 to 400
percent in the number of projects annually. Recognizing the
potential for problems, both from direct environmental im-
pacts and in the review and permitting process, a joint agree-
ment was signed between the Department of Transportation
(DOT), the Department of Environment, Health and Natu-
ral Resources (DEHNR), and the Department of Cultural
Resources (DCR).
In essence, the state has embraced the use of the methods
first advocated by Ian McHarg. The fruit of the joint agree-
ment is a pilot project utilizing GIS to do broad-scale envi-
ronmental evaluation of two actual transportation projects.
The pilot project proved exceptionally useful for early corri-
dor placement with maximum avoidance of environmentally
sensitive areas. In both projects, alternative routes were
examined because of the findings. The Department ofTrans-
portation is currently considering a proposal to build a
statewide transportation planning database based on the
results of the pilot project.
//: a pilotproject usinggeographic information systems, theNorth Carolina Department ofTransportation is able to consider the environmental impacts ofa bypass
to be constructed around the town ofAhoskie.
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It was necessary for DOT to enter into a joint agreement
with DEHNR and DCR because those agencies house much
of the data DOT needs to create overlays for highway siting.
For the pilot project, the three agencies agreed to maintain,
update, and share overlays in order to create a common
database. This ability to accommodate a common database is
one of the greatest advantages of GIS. A common database
promotes cooperation among the agencies, and is efficient
and cost-effective because work is not duplicated.
With the other agencies' information available in digital
form, DOT is able to consider environmental impacts up-
front instead of after a project is funded. One project thatwas
used in the pilot program was a bypass around the town of
Ahoskie, located in Hertford County. This project included
1 1.2 miles of multi-lane highway, with construction slated for
1996. The three agencies worked together to determine the
data to be used in siting the bypass. The following data was
chosen because of its availability, ease of acquisition, and
importance to highway environmental evaluation:
Archaeological Sites
Detailed Soils
Flood Zones
Groundwater Incidents
Hazardous Waste Facilities
Historic Sites
Hydrography
Land Cover
Land Use
Natural Areas
Natural Heritage Inventory
Non-Discharge Permits
Parcel Boundaries
Point Source Dischargers
Recreation Projects
Solid Waste Facilities
Superfund Sites
Surface Water Intakes
Transportation
Wetlands and Deep Water Habitats
Each of the above coverages was plotted on clear acetate,
just as McHarg would have done. This provided a "quick and
dirty" look at the location of the most suitable corridors.
From these individual overlays, GIS was used to compile a
map showing the least and most environmentally sensitive
areas. DOT then wrote a program to provide attribute infor-
mation for specific corridors in the form of text and tables.
This output inventoried the number of features, such as his-
toric sites and acres ofwetlands, that are located within speci-
fied corridors, while the maps showed where the features are
located.
Since the Ahoskie bypass was already included in the state
Transportation Improvement Program (TIP), a line had
already been drawn on the map prior to GIS analysis. There-
fore, DOT engineers were able to compare impacts, such as
loss of agricultural land and historic sites, with alternate
corridors. GIS allowed transportation planners to make
these comparisons easily and quickly, and also allowed the
planners to change the width of the corridor and create a
buffer around the corridor. The creation of a buffer allows
GIS to determine various impacts, such as noise, on the land
immediately surrounding a highway.
The North Carolina Department of Transportation has
been aggressively seekingways to incorporate environmental
data at an early stage in the project planning process and is a
national leader in using GIS to accomplish this goal. In a
society with an increasing sensitivity to the environment, the
use of GIS allows DOT to better address environmental
concerns. In a time of tightened budgets, maintaining the
necessary information in a shared database reduces costs. In
addition to the pilot project mentioned previously,DOT and
DEHNR are currently involved with the Federal Highway
Administration (FHWA) in three pilot projects using envi-
ronmental review at the thoroughfare planning stage to aid in
the preservation of future highway corridors.
Conclusion
The use ofenvironmental data is essential for determining
the most suitable placement of highway corridors. With the
capability of comparing the environmental impacts of corri-
dors, GIS can give elected officials more time to address the
political and emotional aspects of a decision. The ability to
compare corridors will also lead to the early elimination of
unsuitable corridors, saving time and money.
GIS can in some ways ease the responsibilities elected
officials have in approving a thoroughfare plan, but it is not
the solution to the problems and controversy the plan faces
during the approval process. Elected officials will still have to
deal with public sentiment that is often opposed to road
building, and the decision ofwhether to include a thorough-
fare on the plan will still remain a difficult one. It is the
responsibility of elected officials to weigh the costs and
benefits of including a road on the plan. What GIS can do is
to allow the costs of alternative corridors to be compared.
Elected officials will never be able to get a full-fledged EIS
upon request when approving a thoroughfare plan. How-
ever, GIS will allow elected officials to see all the different
elements that went into a decision on where to draw a line on
a map, and they will be able to get answers to many of their
"what if questions. GIS analysis of corridor selection will
give elected officials the information they need to be confi-
dent that the line drawn on the map is indeed the most appro-
priate. D
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